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(54) PARTICLE RAY IRRADIATION METHOD AND PARTICLE RAY IRRADIATION EQUIPMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to 
uniformly, accurately and easily irradiate over a three 
dimensional irradiation area. 

SOLUTION: The particle ray irradiation equipment is 
provided with a range shifter 7 to shift the energy of 
particle ray spot beam to plural kinds and scanning 
magnets 3a, 3b to shift the position to be irradiated by 
the particle ray. The energy and the position of particle 
ray spot beam are controlled during the irradiation on 
the affected part. A scatterer device 9 is provided, which 
can shift the diameter of spot beam to plural kinds. 
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(54) mwozmi &Tmm9tt&RTm^mmm&w 



(57) mmi 

«i^.mA'-^IE3a, 3 b T, ffJ!E 

tsmiXTKv/ he-Ao>x^;u^f-i:<aM$«iiffliLr« 
iH«»iir=liMt«fi3tt*iiMH**«i=*it^r. xtf-v 
h e-Ag$tt«i=«)8;ip[SE^»ai*«a9 suit 

So 
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[mtni*<DfiB] 

fIKx*;u^-5ll* 3 ;A5c!8!ltegCD ? *, CD tf- AfHi7j 
MaJAlM*x*ju^tt*MMia>tta*/<? / — Jr 

[1S*3S4] at?tta>«7 he-ix© i 

■t -a «fc 5 1= 3 xftmrn $^T•5*l^^^st^^,*lcfct^T > 
testis®**-;/ h^Rsst-fa*^ hf-A©gsi 

IzMW LTmmZ'ff => Ct t $If*Si 4 KtECD 

■ £ Mfttffli LTBBUIt»ttfl!>»ttatfl::** $ i=*a 

mm*'*. 

h tf- * w^tf e- AgisS^&iz cfc 
y e— AftttttiLT. ^-^u-^rtufe^xTK-i/ k 

[is#«a] fjtae-^gifis^sii, ioti±a>» 
su*$ tr-AWi-ticm l, Att-r •& c <t i-«fc y 
»j®-r*ci:^^ei!t-rsis*]ai7b£4. is#js7cd 



CIS*3S1 0] tt^ltXiKv hf-Affii*;i/^-S 
i> fit *.T, frlHt&^X/H-v hfc*-Acox*/u 

t as * mm l t wiMfftt i= mt £ fr ? tmtim 
*t«a. 

bwbbicjsht. he-Ag^aaic^g^.^, 

*;u*-coa, 5K^i*«(itBx^;u^-Wg^*i«<ottSS 
£ 5 £ laitfc C i: £#& t *-«tm*Mtt£ 

So 

[if*ia 1 2 ] UI^xtK-v h f-A(Di^;i/^-S 

sa. 

csi*jsi 3] BtiiBe-AgiaE^«i*. «ft«c^& 

07bS1 2(Ot>-T4x^lc8EKcof<l^^it^a. 

[»*jsi 4] fiief-Agiastsflii*. iix^msae 
-e«fie$^fcct^!^sti:-r*i{i*3si opjmi 2<d^ 

[»*«1 5] ifftTlgX^^ K tf-A0>x*;u^— £ 
.•[ftMl-e] ,l/>9V7*'tt'. 1 0Ja±,<35tRA^«| 

a» 

[0001] 
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[0 0 0 2] 

So 

[0003] att^^LrttfflStiri^tt^ii^jKD 

[0 0 0 4] CC0 3^7C^lt;^^: LTftaW^tCOA<, 

3^tuXtK^ hx^->y;£^3;jfc7c^x*&<h:n¥ tf 
ftS^co-caoSo — flftdXTK'v hx*t- >?ftfi» KR 

K«y/i<witT«:t.^i^aL^fc4o 

[0005] cti&oa^TcRaW^JSir^tLii. ffitftfii 
2 «5cMHMf £tt t ftUK LTIE*aW^4>ttJie «I*J"T 
[0 0 0 6] i^T. 3*tcXtK * 

y3b<^»**ff3fc«>a)3*7cHlt««lc-3t^TBB* 

[0 0 0 7] HI 11*. ^*SlzE«*ttf-3 2fe5£X* 
* hX^^->^ffl<D3*7C^»»a<DttDS«fifc|g|-Cfc 

5cBgWtt«"Cfc*o C0>3*5c!(aWJ6ai2l*. X*-v- 
>^3a, 3 b. JS§^E-*4. <i©^-*5. 'J 

iSStiTl^So 
[0 0 0 8] &\Z % (31 1T*^Lfc3*5ura»3SB<Z)* 

[0009] W^-^I53a, 3bli. X**- 

At4lcWLXSS®±0)^ (X. Y) ic^S-TSo 
[o o 1 o] u>y->7$ 71*. (tnftttMa.br—AN 

*rS]<D(ie (2) SttWfSo C<*)L/>yi/^^7l*. 

JS^<DS^Stt«»<DT^u;i,t5^^i«^*tirfcy. c: 
nb7^ y;u«£H:ai8£t*sc±:i::«*:y u>vv7?^ 

®Wi::£<b;*i*Sc<tA<-c£So u>vi>77^ 7izfcit 

T*zjg*_£>*iSo 



[0011] »x^;u^-*iT^e-Acoi*i^a?$^i$] 
^ (JUT. ^7^^t 0 -<7<hnf^) #**»ofc», U 

*-<d*w-« e- acd<*^ u > s o 

[0012] j®«^-*4i*. <*rticg8»-rs«a*a 

ii©lcfcS^<t*5A>^ltSiJ-rSfc^<0^(7)T*fcSo 

[0 0 13] fl]®StJt*8S8l*. Ctlt>&«l§|COlft^^©J 

^■rst^T'fcSo 

[0 0 14] Ctl&0>#«H»«»€ffll^T. JaTFttSft 

fC* y 3*7Cffg^<fT*PtlSo 
[0 0 15] 8 icWl^aFjtfcllMt/^^-^^ 

-3f;uc|*. xtK^ h<iS (xi, Yu z) . BSStlgg 
(Di) *<*&i;;HT^So c<DBB3*/^-->^-:?;u 

[00 16] «^X^-TX(Diig (Zi) irifcCTJft^ 
»tf— A<DA»x»^-t U>vv7^ 7frfc{fS7 
<7 l ) JUtSIS^StfftSo 

[oo i 7] skic g^X^-fXlrfcTLT. (iB (X 
U Yi) [i=1~n] tfiMlttl* Z + ^->y«i3 
a. 3 blZcfcy Ctt^OfiS (Xi. Yi) 

-efcofca^e- ixits u y^^i,* elector, 

u > *<x ^ *< x*g|c*ti£^S £ o x *;u*- 
*Hr*<ffi:*£*vTt^So C(7>x^>rx±a)iiM (x i . 
Y i ) (DR8W««l*«*^^^4lzJ:yEa$*t. ^£ 
MS (Di) CD^St*«iai^Si:e-AA<f$jh$H. X 
^-^153a, 3 blc^oTHSStteBtffslCX^ 
*f X±(D;*<7>ttB (Xi+K Yi+1) |c^M*<xSo 

[ooi8] ccDx^-rxw^^^^st^-r^r^T-r 

St. 7|ZfclfS7'^ "J JUHMfcMStU 

&<7>X^-fX (Zi+1) (7>B8»*<m*HSo Ctl^7 

*f x«izj«*a y z t -e 3 ^5tm\zmm^o . 

[0 0 19] ±3iLtcJ:5lC3^5c^W(CfclxT. 83§t 

xiacTlSR^^^^iic^yssii^psL. JMUHI 

V^h^xT^fflt^TttyfT^So CO^f+UlCj; 
y#X7K*> h(cteifS3*jcRei*(iB (xu Yi. z 
i) £-!Rttll-S (Di) ^ftfe^Cto^r-^Mb^ti. *J 

[0 0 2 0] «»«■»:« 8 3*7C^W(4BC0 5 

e-i*«gffi;5fSJft@ (xi. Yi) l*OES(D«a£ffl 

[00 2 1] Ja±0cfc5lC»:rtSgiJfC*tLT3*7cM(c 
«Mt*fr3Ci:lzJ:y % tt*CD 2^7cM^lt^<tltR 
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[0 0 2 2] kZZtf, 3^5cX^-> hX^r^-><fm 

OJ: 5 ft 3 juWBBW^^T-li, \>JlT<D& o ^Mibtft 
HMtlf— Al*. t*-A$ft^[SHiazi©Jffll(Ofctf)COU> 
ic n 1+ -5 e— AS A< U > v •> 7 $ (0)5 * l-<S$F L X tL\t 

•bf-Aga>i£*<y =fe/h$^(Dic^u-c. m$HDmmzm 

gCDjStf y < ft o T L* => „ 

[0 0 2 3] LA^U 3^«C0;SjtftlilV7 hOiri*. 

mm^bofcto, e-Agi±^i-<j> ursas*^*- 

HI IC J: y ffJ/S $ tt-fc BBS*/ *S - >lr L fc o T HSJtt £ fr 
5 <k » fflD Lfc<fc 5 ft-titero & *sa«A<-e # ft L> i ^ 
5Bg®A<36-5= fc*-Ag<D£<b£flSy>iA/ /=*;&«{ 

[0 0 2 4] ffli£Lfc«fc5l-3;:*SWlc-8Sftfig 

^aict>lt-2>X7K-> KIU±©F B 1R|J:y fc*-Ag*</]v;* < 

^ta-jEc^fli 1 1* ft t> fto. 

[0 0 2 5] Ca)[Sa£iglt-5fc#>lC % d12|C*-rj: 

?*-i>£5-z_X L*? Chicks, 
[0 0 2 6] 

[«Bfl*<pj*L.«fc7<!:-r^SS] C<GJ: -51^^(7)3* 
SWEBI?^5it?lis U>^v:7$|=J;.&f&a,0>fc#>. jfi 

IS* L-T&<bL-CLSlV ttHLf=«fc5'Jf-«tt 
<D fe £ BBSttf-C? # ft t> 1 I* => MSI A<fc o f=. 
[0 0 2 7] e— Ag(D*#l^X7K-;/ h t— A 

tiAm< fty,; **fist-r.5i^®(7)ftL^igca)iiie6*-e 

fflA<&^>fc 0 

[0 0 2 8] *«WI*±lECD«J:5ftBgffi^$-«^ ; r-5fc 
<6ft*ttfc=fc<7)T?. SfflirtOXTKy MagcTirlrfc:— A 
gA<8BS-0#TRglt^l=t5fcor-«<b$*t. A^. 

mmymRifmrnrnm £ mm-r * z t £ s w t * s . 



[0 0 2 9] 

[Kffi£»i*-#-£*:tf>CD3iM9:] 3MBWi*±tB<DSB<j£ii 

fie-rsfcf). ^.fcdft^iaic^yfit^iiBgit^tia 

[0 0 3 0] lf*«1 |C*ffS-r-5«B^lt. !fim§X7K-y 

h e-Arox^/u^-ttts^WL-c^fisitfimiicfig 
a»ic«j#ji5ifiift e-AgH»#sic«»: y e-Ag£ 

[00 3 1] iS*JS2|r*H5-r-5»Bjii % JKt^^TK-V 

h £-j±<D**)v*—tiiLm$m9imwLxitLmm&i<L 

0)W*&mU\z*2 £ ir^Sct £ J; ? |c 3 ^TcfiSSt ^ fr ^5 

g^pitgfte-Agise^iaicj: y tr-Ag£ftjfiPLT 

[0 0 3 2] a*«3l:Jtl$t ^SEISI*. «4^xtK-v 

k t*-A<ox*;u^-«»:<a@^ m^«j» uraRBitsma 
itaso 5 *.o t*-A$6^ifiH4ggfetNf*x^;u^f— mm 

AgS«»|z«)S7L qTIEft e-AgiSS#KI- J: y 

Lxmrn^ftoo 

[0 0 3 3] I**a4(C»PS-r*f|B^li H t!tT^X7)f-v 
h t'-AOx^U^-irliS^IIS^jaLrffiEfiS^SPti 

»lt, ht*-Ag£4£!&|rtt|f;LBjfigfttf-Ag 

i®s^si=«ty. #^u-^i=*ns$-ti-re-Ag^« 

[0 0 3 4] »#JS5lc*tJ£-f £SS!8(;):. !S*3S4|C*t 

l-c. mmf£&m&i&mz&z>*.7tiy i-fits^-^ 

XtK>v he-A(7>g£BgS*««+*6fl(4Ma>X;K-;, h<h 
Jt« L, T'h $ < ft -5 «fe a l^ftfjffll L TBBI* S tf 5 . 

[0035] is*3S6ic*ns-rs«i^i±. *<miX7K>y 

h e-A©x^.;u^— i:ttS$lli^*JW LTttBiltSPii 
<»l&Vi.&lf\z*:£ *l=^St-r * «fc o 13 3 ;*7c!il*£ff ? 

[0 0 3 6] W«;JS7i=«nE;ir4j| W ii^ fimsxTKy 

h e-A(Dx^.;mf- 1 ts«$ moHtiim l -twitrtftt' 

«^^«lfi8^^7^J^l=fcL^T. mmw$.z i ai ! m<n9^--7\z 
»it, *?)\,-ztmz*Aiy he-Ag$a»ic«j§xpj 
t6fte-Aggae*si=*y e-Ag^$iiffiiL-c. 

[0 0 3 7] HtfJSSlzm-f £#§181;*. Ii*«17iS 
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4, »*«7<Dt^tt^i3»is-r**w<Dti^iSRaw» 

[0 0 3 8] m*m9\Z*t!&'?Z>&W\t. IS#lg17!jS 
[0 0 3 9] S«#Ig1 0IC^j£^^,^BJIi. «m£*7K 

* t~t:-u±<D**)i,*-£&mzv)m*z>mmt, hue 
[0040] tmmi 1 icajtr*agwi*. sa^HSxtf 

3^7c^<iMX(*fJl5x^;u^-(Dil. jsHM*hiTBx 
^;u^r-^gx.««CDttSI^/^>-^CD-~o<i: LTS5 

[004 1] IS#J11 2[C^-r^^^(i, ft^HIX* 

h e-A<Dx*jb^— tWBIH»tt«t*IH»»tta)» 
tt&tXt:::*:^ £ ic^SM"** ? (cjil^jfflJt-^^StS 

*7c88ltftM£X7t? v he-A&£/\°^y-$ £ LTfl 
ffix^^--BJS^.««^^iitt«I«^««lt. XtK 

^ he— Asns««i$««P'r £Kit«. 

[0 0 4 2] 3\Z*ifo?Z>&BJHt s If*3l1 0 

[0 0 4 3] 8f5ft3Sl 4|::ttl£^-&SgfEl*, HMtHl o 

mi 2<Di*?tifr{ztem<»m*mmm&mzte^T. 

[ 0 0 4 4] JMtiS 1 5lc»jfet*i6*«l^ 1 o 

fcl>T. 'tt¥tf*7Ky h e— A<7>x*;u*-£fflg*£ 
[0 0 4 5] i»*3gi 6ic*N5-r6&SHi*, 5 

*l*. 10l^±(D«/)Nb«ffi*ti, a^fifJEtelC&ffia) 



[0 0 4 6] Stot, ±EO£5#ffcl8lc < J;;K{*. e- 

[0047] ::t% e-AaiSB«i«co*ijffli*. u> 

[0 0 4 8] Lf:3ibt, 3*7cMBB»«*lct?fco-C 
[0 0 4 9] *fe, 3*7cKiWT— ^U(D/<5>— * t 

mM?z>zttfsimzti:z> 0 ziotz&b. tztTiiis 

[0 0 5 0] £o-t. «B««l«lcfefco-CllB»t««A<^ 
fro* ^St«He*l!t7?(DRSSt«fi<D«I+lA<c»:l>B8S* 

«. 

[005 1] 

[0 0 5 2] El 1 \t*nW0>mi0)9ZM<»f&&tLXzi 

T&%mmizmwz*xtz3#i7zX7\zv hx4^->^ 

ffl(D3*7clH#tSS11S^-r«ll«ltrtHT. ^*^j-e^L 

[o o 5 3] mi icfciNT, 1 ffimtt^v K-cfcy. i 
0*<3;^7c^»^M-efc^ o 3*7ciBat»«i oi*. x 

*^x><faffi3a, 3 b. |§S^EX$ 4. tfcM^EX^ 

5. y 6, u>»7^7, frjfflif+gffis 

[0 0 5 4] *fC. B1 V*Ltz3&7tm$t%m<D&m 
[0055]±|2X^->^»i3a, 3bl*. X* 

e-Attic^ursitsjKD/s (x. y) ieft«-* 0 

::t\ ***x>?«5 3 a JbSfctf 3 bl*. 

IX Y ^ ffi] \z jfeS-T 6 Y #|6] x * -v x > & « o 

[0 0 5 6] ±BU>S?$'7*7i*, (toMmae— 

Aw^fRjcoeM (z> *tt»-ri*(D-ca&*o 3u> 
?'*sy#7ii; mz&mti&fc&topTf y )u»fr&« 
ja * *tr fc y . cti & 7 9 y ;i>tt<6»^#k * y u > y 

[0057] ±SB'J 4 vy7>r;^6it u>e;*>:7$ 7 
{c^x^wu^-co«ft^ige-A(D«:p^u>i;^ffi^:-r^) 
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[0 0 5 8] -t|BtfcSLi*^S9li, * % ffi, "0 
i*«0>*ML **IM*#U^T5 K*<D*«B3^&a 

y. **«ta>»*a>ji«:«*««-c««s*tTi^*. c 
l=«fcy. xtK-/ he— A<Dftrt{iBU:fcM*£X7K-/ Kg 
[0059] ±EMMH-jni8(*. c;ft*<fri&S<DiS:S 
[0 0 6 0] c*ttia)ft^lt«»Sffl^r v isiT(D*a 

[00 6 1] L>£. SI^Lfel^ftttllf+Ka^^Wffll 
trtMl8l::aSS*iT< *«Mt/<* — i/-^— ?JUc|* % x 
hft® (XL YL 2i) % ffittfMt (Di) 

[0062] sr. «ssx^-rxcDtt« (zi) 

r IS tf— AOASfx * ju^f— £ U > v v ? $ 7 lc fc 

It, (4S (XL Yi) [ i =1 ~n] A<aii*t. X* 
V->?Ii3 a, 3blC£y, Ztlt>fia (XL Y 
i) lc8B3t£*L3 0 'J yv^-rn-* 6lcj:or. *x* 

So 

[O 0 6 3] C<7>X^>f XJKD&S (Xi, Y i ) 0)1 
«m*l«i«*x$^|c<J:yiE«aF*u TKfU (D 
i) <DM»*ttfflr4te— AA<ffjhS*t. X*-*x> 
y«C3a, 3 bfC^oTISIttig^CX^ X±<D 
*<Bffi« (Xi+K Yi+1) (C^M£*l£o Z0X7^X 
rtOJjja^ifRW^r^-CftTr**:. U>vv:?*7|cfc 

-fx (zi+D <j>mm&ft*>*i*>o dft^x^xsc: 

[0 0 6 4] C<B3*7cfH»-eM\ X^-<Xttg (Z 
i) ttfeaf*(Dl^ig^O*rjJ:{i, £*a>x^-fxtt« (Z 

[0 0 6 5] Lfc^t, l/^yy^^Tlc^SMO 

■Mi as ck t;»rt»ao>»»A<fls y c £ k * * . 

[0066] zo9Mo»nvit. »a<*a>MttSi*. 

X^*fX<£M (Zi) LTfTOTl*<5 

(*rt^A»r*XTK^ h e-A(Dx^;u^-gs)flj« 



[0 0 6 7] ■2O«|Rna)ff2a)ltli0[NiB£:Lr5ft 

*5c«a»tt«o>«iBS«irtBi?. tt*cyr*^LfcEii 1 1 

|5]-Sl5p a «[Cli^~»^$^LTlttBjrSo 
[0 0 6 8] El2|CfclNT. 1 *<»HE^^/ K-Cfey, 1 
1#3*5clHt«Strefe* 0 3«7cH8«ttSl 1 tt. X 

5. *)y*>74)1,ZG % [y>^->-p^7 % «j»tfff«l 8 

[0 0 6 9] H2Tf^Lfc : 3*7cHa»««<0«-* 

[0070] ±8EX^-^Bi3a, 3 b I*. X* 

tf-Attic»ursia®±<7)^ (x. y) icsara. 

[007 1 ] ±EU>yi/7* 7 I*. i*rtj£gfl|*JCDtf- 
-M*»fi)(Dtt« (Z) ^*JWr^o 
[0 0 7 2] ±K'J 'VV^^U* 6 It. \slsiszsy$7 

ic#x*^*— <z>tt^-i»tf-A<Df*rtu>i;*a*rs 

[0073] ±Kn**maffii 21*, 3^iuno>mx> 
*Mr*cti=*y»*aiK**it*ct x 

htf-A<&<*rt<ag|cfcMt6X7Ky hS^iSSr^ 
[0074] tmttffllBf*. ctt&fr««a>ttK$'« 
[0075] oa2-c?*L/i#Ha»««sffli^r; &t<d 

*SlcJ:y 3*5clfB«A<frt>*t4. 
[0 0 7 6] IB»Lftl^flktHlltMnt^&M«i 
tHt*8lciS6tir < 4IBIt/<5r — x 

hii® (XL YI, Zi) , H*T*S« (Di) 
**tTl*54,<D£r*. C<BR8S*/** — V^r— ;?;Ulcg 
-3£X7tfy hHHWA<*0)J:5l=<T3btL*o 

[0077] sr. sasx^-f xcd&m (zi) rcjcc 

T*m*e-A<Z>A»X*M,*-<t 7 left 

X|r*fLT. (XL Yi) [i=l-n] 

ft % X^t->?153 a ( 3 blc-cfey C*l6tt« (X 

is Yi) icRg^SHSo 'Ov^-fjl^»eit*oT, m 

x ^ «< xipsrc wicr « cfc o izx *iu*-.»«^tt* * *t 
rty*. 

[0 0 7 8] ZOX^>TX±<Da® (X i s Y i ) (DM 

st«*i*«*^x^4iZcfcyE«*ti. ^s«a (d 
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*<0ttB (Xi+K Yi+1) iz^MSti^o ccox^-fx 
it*T^U;u»<tJR^««5i 2<z>«att*<SEM$*i. 

»7^X (Zi+1) 0>fH*«<fr;b*L4o dft^X^ 

[0 0 7 9] C<D3*JcRHirCld\ X7-fX(41 (Z 
i) £««5<D«attt<D*«El*. <t*(7)X^>f XftB (Z 

[0 0 8 0] LtrtfoT. U> *5*>:7 $ 7 lc J: £tfca<D 

R*fc«fct;#rt»aa)»»^B{ y kjmxs ::i:i=«t*. 

J*aF*ifc5&«fHISffll^rti, I+UiSyict&i-^fiast^ 

[oo8i] zo>mmmv\t. iixacm&s i 2<oma&m 

X7^Xfii (Zi) LTfTO 

[0 0 8 2] H3r***M0)JR3<DSIlfia)^«Bi:Lr» 
*»CiB«**tfc3*7C^7K»> KX** — >y»JB0>3 

[oo 8 3] S3fc^iNT. i itat^v K-efey. 1 

3f*3*7C«lttS«T?ft*o 3*5cBB»»«1 314. X 
4r-V->^fiiS3 a, 3 b, Hfi^x* 4. {iB^E-* 

9^&«wts*iTi*5o 

[0 0 8 4] 0 3*e^Lfc3*7ci8»KB<D«-ttlSO!)« 

fc3X7clM*S1I1 3T?tt. U>vv7^Jffi^tfcb 
■f, Xt^;/ he~AOx*;i,^-<7)&M(** IltS§1 

3o±aiciBBs*ifeia*Lft^«ia» % £ + -i*tf-A 

[0 0 8 5] E!3-e^Lfr^BS^«IS^ffl^r. WTO) 

ar'ais j: y 3 #^3****7^ 4 « 

[0 0 8 6] U^vB«C^^ 

#*M4« (XL Yu zi) . Mttltt'(Di) 
[0 0 8 7] ©i£x^xa>&B (Zi) \ZJtC 



& * *tfc«mi e- A*< 3 <fc7cH8*hgBI::» A * *l « o 

fcgRX^-f xir»LT. &B (XL Yi) [ i = 
1 ~ n ] A<Slf*U ^-^B53a ( 3b|C<fcy 

c^t>cD(4B (xi. YD izmmzti&o i )v*jy<<)i> 
i* i*j u > v x ^ -< x n ic »p& -t % & r> 1 c x * 

[00 8 8] CCDX^-fXiCDa® (X i , Y i ) (DRS 

St«*f4«*^-^4ic^yK«*ti. ^3E«S (d 
1) <Dmm%&m?z>k\f-Atf&±2ti. 

&<T>&Wl (Xi+K Yi+1) (c^M^H^o C<DX^-<X 

ir^Lre-Ax^u^-^^M^tL, Ztz&ZL&g: 

l9(DlSS^I$tlt, ^OX^-fX (Zi+1) CD 

T*3;^7cW(cP^^^5o 
[0 0 8 9] C<D3^5c^ltr*(4. X^X<&B (Z 
i) t»a*»H9<DKSS(D»JC(4. £«>x^-fxtt 
B (Zi) icfc^T^e-Ag^Cfz^^^^l^. ^ 
«*efc^tM«+»lcJ:y^«>*^t)tlTL>So 

[0090] cct?^Lfce— ashsi*. e— 
irk: give e-Ag^igsf z>m&& y tffi^oae* 

[0091] zommcommvit. ska*^B9comis 

SI*. X^-fXteB (Zi) ^/^^-^ LT^toT 

-e. Wxi4ffl^tt*«8^«f+is^--^^a(iL + c®: 

B-e. »af*siB9<DjK»3eflts*^Rsst/^->A< 

[0 0 9 2] El4l4*:^^(Dm4a)||iS<D^jil < t LT;g 
*SlcKB£*ifc3#7cX7tf-;/ hX+t~>^$M(D3 

*7cra^B(^«ffls«iSia-e. LfcBi 1 1 

[0093] B4ic*jixt. 1 itffcm^v K-cfcy. 

1 5 A< 3 #l7tmSt&WV fc ^ o fem^y h 1 4(4B*L 
*l^tei6^«(c^ yX7K^ htf-^(7)i*rtRSIt(4B^x 
^l^fe^t/Y^(Birc»Hjpri«fc*oT^>5)o 3*5cRB» 
811 5I4. 81^-^4, (4B^x^5. 'J^v^-f 
;U^6, U>i5i>7^7. ffl»tt*«8fcj:tf»at*« 
B9^t>fltfifc*tVTlN^)o 

[0 0 9 4] B4-C^L^3^7C^St^BC0S-«SCDm 
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ftTcMttSBl 5T-I4. X*^r.>y«5$fl|jLri3& 

K1 4ir»yf*ctfcBlS«lli*ffli^T*H**i*. 
[0 0 9 5] H4T?*Lfc4HlW«l»Sfflt^r. BIT© 

[0 0 9 6] ix*. BB^Lttl^fttt-HtMFtt^&MW 

TK^httB (XL YL Zi) % BSStlSS (Di) 
^ftTl^t CD CtDRgSt/^ — ^;UC« 

[0097] i^x7^x(Di4a (zi) 

LT. ttg (XL Yi) [i=1~n] ttmitl* %f$: 

ic*y % cti^co&g (xl Yi) izmmztiZo 3#t 

— U v37 6 |C J: ot, i*P^L/>v^*3t)< 

[OO 9 8] CKDX^-fXiCDiig (X i % Y i ) (DHS 

w«*i«* i E^*4izcfeyKa**i. (d 

1 4<7)»KilzJ:oTHBJttt«)!i<HCX^-f ^±(D*0)i4 
■ (Xi+L Yi+1) lzS6B*tL.«. ca)X7^X^ 

X (Zi+1) (DRH»*<fft3*i4o Ctt^X^-rxSirlii 

y ig-T C «fc -e 3 *5c«Hn«a»S frd . 
[0 0 9 9] C<D3*5cB8St-C(*. X^Xftg (Z 

(Zi) \z&^T&£--A&timC\ztj:Z>J:5\z^ 
*«**lM4ttJH=*y^«)ft«)€>*iT.l^4. 
[0 10 0] Lt^ot, U>vv7^ 7{::<J;£tfc5l<Z> 

feck (*w»aa)iB»A<tt y Bft^tt* - 1 icft*. 

pntt(=tt«. o*y. A^«iiifit»*Mic5Easi4-. ie 

[o i o i ] cogfl^jp^fet ; tkit^jtt||90i|» 
56(4* (z j) — * t i-cfio't 

[0 10 2] *ir*a§M0>»5<Dieiifi^!B^Bi^-r4 



13. *-0>ttMtfftl4ft 1 (OHJgCD^JIIilBjtt^^T?. c 

[0 10 3] **«Sa>»»l3feL^T. H^Lttl^flEth 
HtHt«^ &ttmt)UI 8 |z& b+lT < «RM}/ <4r - > 
^-^;KZI4. X7K»y hfig (XL Y L Z i ) ^ 

&s (DD % *t>ize-A^ (Ri) A<*^^tir^ 

v h^S^^;u-^SirM-<8^^tiTfcy. £*iS« 

[0 10 4] *^|cfclNt, mT<7)^;4lrJ:y 3;^5c 
BBS***;*© J: 7 ir ftt>ti Z o 

[0 10 5] S^X^-fXCDftg (Zi) Cljfci: 

Ttt^«e-A<&Altx*;i,*— <fc U> v 7 lefc 

^-3?;uDe-Ag (Ri) lr»JSLTtt&tt»®9<D 

g (XL Yi) <7>XtK-/ haH«3&<fr*>4x*o X 
Tt^^hae (XL Yi) 14. HMfffttttJUfittJ:* ffitt 

^fWo ccD^-^lcfctNTI4. RSSti^e-AS 
Ril4I^— T*fe^o 

[0106] c(d^-^<7)xtk^ h&m*mt>z>t. 
t&%L&mm<Dm$&j£tf&&z*i. ;^7^ (zi+ 

1) 0>^StA<tT^tt^o ctt^x^^xsizin^jfiyag 

■T C <b 3 ^TfcWlC^^fr 5 o 
[0 1 07] C<7)Sl^fi(D^S|IZfcL^-CI4. raSt«S«ifi« 

[0108] LfcA<^r. ^it«ia^#^2iic*t-r^ffi 

[0109] mmm®&&j5:mz&m+ 
v ^&m<D<?)i,-yii\ipm2imm?zztiz&i>) % e- 
r i -«*c-r%Bft«/>ft < r % c ,t 

[0110] ifc^ot, %m#mi>mmx-i*. mmz 
fern*? h\ »>i>iMt7&m^fizmmmmmf^zt\z 

[0111] ccDmSa>^8g(7)cfc5ir. 
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[0112] mex'TikLt^mmmmt. m^^-^x- 
fbmftmtm&?z>miiiz^x7jiLtzt><. mmz&i 
-a*. <p&mziE%;mm<&&-f . do.* 

5<f»ftl=l*. fRtt<l]Cna00ttl=*Atta>iEft<lllS 

& c 1 1= * y jEttintt^<z>tt*$exr « c t 

[oii3] cron;&£<D»2!g-c<i*. e-Ag<Di@g£& 
att^#&i®g<i«i::j:yfro-c^.&)!><, tommis. 

miSHAN & tf- A&I$g*8«$B2g tf- 
Ag^HSL^t-RSSt^fr^CtlC^y. PlfilCDSdm 

[0 1 14] l]7l**f6Bjl<&£5 6<D2?jfc<Dff^£L-C;£ 

WfiLfcil 1 <fcl^-tPn D nl::l*H-»#£ttLTiftBJ 

[0 1 1 5] H7l-fc^r, 1 Itf^ftt^v Ktffcy. 1 
6l*tt?ltllBmSB-efe«. It^-IMMtSSMi 61*, 
fiI51 7 a, 1 7 b. Igfi^E-^ 4. tta^E-Si 5, 
U>->->P^7, «»Wti-jr«8*Jj:0:»a»:»1K9A^ 

[0 116] Jfclc. H7-C*Lfc3*5cBB*t3gero*ttl 

£ ttflg £ K -5 . 
[0 1 1 7] ±fBdlS]ia6 1 7 a. 17bli, X4rV- 

A«H::»LTBlS®-t<DjiSi (X. Y) ICfcf— A£«|S]-r 

[O 1 18] CCf, filS])Sei 7aj3Wl 7 bl±. 

**t**ie-A*x3!rni=««-r*x*nflin«5fi* 

[oi 19] ±euv^>79 7i*. {*riftgpi*ia>tf— 

i*. m2<Dmte%tiL&fto>7-? >) )i>tfLfr*mi8.2tix& 
y, cti6a>T'^ y;u«*aa:ffl^t3-&-5c:i:i=j:y v 
>^i/7* 7 siat « e-Ai**^-, 

[oi 2 o] ±E»»i*&«9i*. is, tjus--? 
£i<*$is9.ic fcitittatfc * ft ■* f see r <& c t it * 

[0 12 1] ±GMMH-**8(*. d*te.£-«&8<D»3£ 

[0122] d^e.co«-R8it«s5ffl^-c, wToaas 

l=* y tt?|ft!H4ffi<fr;bti«. 
[0 12 3] n*. *J»tHt«8l=li. Sffa>ttBl=(C 



cfcxz-K-v hiae (x. y, z> . ssp»tticjci:fctf 
-as (r) ts&vmmmm (d> «mi&*4ir^«4i 

[0 12 4] *r. tf-Afft75iaH3tS (Z) icfcCTtt 
*tt e- AO Alt x*;Mf- 1 u > •> ? $ 7 I=J3 If £ 

7f y^ffiff*<si*n-6,, x^v hfas (x. 

Y) ICtfiXTMiajfflffil 7 a. 17 b0>iftSA<m?*1. 
-So St>lc s tf-Ag (R) ir(SCTfijtSLf*SIS9<7)^ 

[OI 2 5] fcf — A£Rg|\f L, ^mmm. (D) (0 

S8St$«ltB-r-i.i: t*-AA<<?ih$tt. 7?" 4 „ 

[O I 2 6] C<D£?|c»&#fr£fc&t?-Agi8g£ 

«*m»*cii::*y, fsmicfroisaj: < e-A-y--< 

[O 1 2 7] fcfc\ *SUfi<7)^8|-ei*. t*-A$a^|S]l- 

A<. BJfccD&^fcfttf'J 7y7^;^^fflL^t<t 

[0 12 8] *4^BSSt^aic#A**i.*l4^« 
x*;u*-jb<. *Di£SgfflHfcSlM*e-Ai&&&-C-f»gJ: 

<ps^-cfctti*. e-Aift75(S]<as (z> otss 

I*, ±.3Sffil'C-fTO-C*,J:< s -e-OBtliUV^i'^^l*^ 
[0129] 2 £>lz, xtK-v hlig (x. Y) 

f-IIJ6<D^lg-l7l*, JBtSU*gS9 ^fiS^-^f 5i'J«; 

[01 30] tc^-e, »afta>Hi=<fc€ l »iiloSi!i» 

[0 13 1] -Sftir, &SK<7)Jt#lci*it-;u^— . -r 

[O 1 3 2] *S6W#S?«0^e-AUfcl+-5f+j|:i-J: 
■Si, «l*l*®SS«fey e— A±3iJ4 0 cmlCgjMlfcU 
>i?>>7^lci 0 cm©7i"J^SA<»ALfctti:H 
«<0«SL«!lSI4. «»*y 50cml3W200cml 
3lEI=P(l\fct*0-f:*l^O. 2 5cm, 0/025c 

m<7?)i$fl)ftBiit«fc y #fe*t-5. •ffiror^ y ;u#i=*f l 
[o 1 33] *^l-o^^Tl*m^!^A<»<Tt3t: 

*-^fcy, fl»y|RL^L^L^i:t^ : 5^lJJfiiA<fcS, m®mx 
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wttottmz&zh* ««cfe y 4 o c m±aiEi-«*^ 

f.UVvv^lCI O cm(OT<7 y;U*E/><*ALfc£* 
tW\m<»Wl%L%}mt. tf— A±3JE2 O O cm<7)(iMfC© 

[0 13 4] #ii©»y»l^LWL^«4 
[0 13 5] B8(2^«a)«7a)*lfeO0»tt^L-C» 

[o 1 3 6] s s leaser, i tfi&m*? Kt»*y. i 

^-^853a, 3 b. fclfl:^-* 4. (ia^E-* 
5. U^v^^r;U^6. L/>yv7^7, ffi«PttlMtt8 
fc<fctf»Slt«£Bl 9. 2 0. 2 1^b8«^^t^ 

[0 13 7] ±K»&i*3£ai 9tt, &«IM* 
y. tt»«C<D«$<DM^*W«M^««* 

[0138] z<DHJg(7)^|grMi. ftfc%£ix*<na>tt 

[0139] ^<Ocfe5ic8to^(D»a<*»a*»it. * 
<DEBttB**x.<6c£iz«i:y % t-A8$ffi*-et$ 

ffi S £ * £ < + Z> C <h V $ § o 
[0 14 0] 0 9l***^(DSS8<D|llfi(7>^IBlwfcMt* 

[0 1 4 1] BQlCfcl^C* 3 1a. 3 1b. 3 1c- 
•••te&KZmZtomZ-ltTO UVUfi. 3 2 a, 3 2 b, 

3 2c (**ft«J»a?0)ffil^«fS^C)3S:*BI. 3 3 I* 

*^S£* 34a, 34b. 34c fccfctf35a, 3 

5 b, 3 5c liX7i/'J>yt'fc§ 0 

[0142] zo^mmmvit. jaTa^di^ure 

»A*«#lCj:y % »**:hfcl0ia±©7*y;i,«3 

i A<i7i/'j 4ic*y e-AW±ictt A*tt*o 

.3 5 ICJ: y fcf-AW±rz«A * tl^ e 

[0 14 3] c t&ikrp y ;utit«UTttasft 

[0144] H9(=«Lfc*J60)»»"Ctt. e-AHg 



[0 14 5] H1 Oli*«WI(0»9(7)S6Jfi^(l6l3telt« 
^vv^ £*?«IMftjftB-efe«. 

[0146] 01 OICfclNT. 4 1a. 4 1b, 4 1c 

i**a*«s<&«7LtfT2 y;u«. 4 3i*nM. 

4 4 a, 4 4 b, 44 c f*X7 ij "0fc4o 

[0147] c:z-e v *T^y;uttici*«7i«i&3bx6ft 

Si42a, 4 2 b, 42 c 0)**t-f 4xA<|fi y 

bhro^o T^y;i/tt(c«;yf*i+&*ifctt«o!) 

[0 14 8] C(7>HjSS<D^S|-e{i. i^TOcka^LTe 

•A*«*lr*y. 8SJ*if:106l±(D7^'J^Hfi4 
1 ^i7v'i >^ 4 4 iCcfe y e— A»k±|::# A£*i£ 0 

ca>fc*. T^u;utt(=*yft(+6*tfc»KtHWice 
-Att±fc}fA3F*i€>o 

[0149] hi o\ZT*Ltznmo>i&mvit. ibb^t 
*? y ;uttic»ywit6<irfey . bbhuoxt^'j >y 
teiiLS:^, (Sqx h<bfccfctf*x^--x<b£ 

[0 1 5 0] lck±i&'<tz*&9ia)&1fc<Df&mizt$l*X 
it. Xtfy hX*-V->^jSlcfcltS3*7cR9*f»aS3 
<i:t;3^7cRSItS^lcoL^T^Lf-^ ^^Sx^-y ~ 

Bfc«fctf 3*5cBR»*»lzoi*T** H«lcLTiS-|(H 
[0151] 

[&fE<&a)*] j^ia^fccfcoic^^ic^tLi*. e— 
AgHfi««icj:y 3 &7Ltfimmmmzt>tz ot^-t 

[0 15 2] JHWxjK-v hcTfclcx*^ h@££ 

[BBaffiW&KM] 

[BU **MCD»1(D*»(D»ffi*^r 3*7cXJK^ 

hx*v =. >yMfl9(D : 3 ^mm^mowtmmf&mo 

IB 2 ] 2 (DSiJ£<7)fe8l^^ 3*tcXtK^ 

[B3] **AB(D»3C0*JSa)^J8*^'r3*7cX7K^ 

hx+-v->yaffl<D3*7cfisitsa<o«tBsa/ai2io 

[14] *«BB0)«4a>S6J6<D»IB**-r3*7cX7K^ 
h ^ -V - > yfl6M© 3 *7cflB»«a(D«BS«fi8Ho 
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(Do 

[17] *^0^O)m6(D^ffi(D^SI^7F-r3^7tX7K^ 
K7,^^^>^ffl(D3^5c^^MO«BS«lSllo 

[18] *^B^(7>m7CD|lifi(0^ffi$^-r 3^tcXtK^ 
hX + A' ->^&^<D 3 ;*7c!83t£B(D«te«j£lo 

[09] *&w<Dm8<Dmm<»Mmizt$\fz > i,i,vi,7 

[11 0] *^^Om9<DHffi(7>^SIlCfcMt€)U>^V 
?*£^T«IB§«j£lo 

[H 1 ] &*<D3;jfc7cX7t^ hX + V->^03 
[11 2] lHj^|C^(t^>3^7CX7t^^ hX + t->^ 

[ST^iaHS] 

1 . 1 4-5&«'<^ K 



2, io, 11, i3. i s, 1 8-3&7tmm&m 

3 a, 3 b- ' 



4 

5 
6 
7 
8 

9. 19. 2 0. 2 1 

1 z-^mm^ 
1 6-"tt^Hass#gg 

17 a, 17 b-gfS]$ffi 

3 1 (3 1a. 3 1 b— ) 

- TO UJMS 

3 2 (3 2 a, 3 2 b— ) 

-»« 

3 3. 4 3-n§SI 

3 4 (3 2 a, 3 2 b — ) 



4 1 (4 1a, 4 1 b— ) 



4 2 (42 a, 42 b— ) 



35 (3 5a. 35b 



• ) % 44 (44 



4 4 b --) — : >u 



[B1] 



[12] 





[14] 



bed 



[S3] 
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[15] 



[06] 




Mill 




[ma] 



[07] 





[H9] 



[01 O] 



33- 




34a 34b 34c 
ri n n n nn 



31a 311 



b 31c 



44o 44b 44c 



43 
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